Objective: In a previous study, we assembled a multidisciplinary Canadian panel and identified 37 International Classification of Diseases-10-Canada Diagnosis Groups (DGs) for which emergency department (ED) management may potentially reduce mortality (emergency-sensitive conditions). Before using these 37 DGs to calculate a hospital standardized mortality ratio (HSMR) specific to emergency care, we aimed to test their face validity with ED care providers. Methods: We conducted a self-administered web survey among Canadian emergency physicians and nurses between November 22 and December 31, 2012. All members (N 5 2,507) of the Canadian Association of Emergency Physicians and the National Emergency Nurses Association were surveyed. They were asked to agree or disagree (binary response) with the panel classification for each of the 37 DG emergency-sensitive conditions identified and provide free text responses to identify missing entities. Results: A total of 719 ED providers (719 of 2,507, 29%) completed the survey, of whom 470 were physicians (470 of 1,407, 33%) and 232 were nurses (232 of 1,100, 21%). Information on professional status was not provided for 17 respondents. Of 37 DGs, 32 (e.g., A41 sepsis) were rated by more than 80% of respondents to be emergency-sensitive conditions. The remaining five DGs (e.g., E11 type 2 diabetes mellitus) were rated by 68.5 to 79.7% of the respondents to be emergency-sensitive conditions. Respondents suggested an additional 31 emergency-sensitive diagnoses. Conclusion: We identified 37 emergency-sensitive DGs that had high face validity with emergency physicians and nurses, which will enable the calculation of an ED-HSMR.
Many consensus statements have recommended monitoring mortality rates in patients after an episode of emergency department (ED) care as part of an ED performance assessment framework. [1] [2] [3] [4] [5] To our knowledge, there is currently no validated risk adjustment model that can be used to monitor mortality after an ED episode.
Since 2007, the Canadian Institute for Health Information (CIHI) has reported a hospital standardized mortality ratio (HSMR) for each Canadian acute care facility. 6 The HSMR methodology was developed in the 1990s in the United Kingdom to adjust and monitor mortality rates for patients admitted to hospital. Calculated from administrative data, it is the ratio of the observed number of deaths in a hospital in a specific year divided by the number of deaths expected if mortality was similar to that for patients admitted to comparable hospitals in a reference year. The Canadian HSMR includes patients with 1 of the 72 International Classification of Diseases-10-Canada (ICD-10-CA) Diagnosis Groups (DGs), accounting for 80% of in-hospital mortality in Canada as their most responsible diagnosis on hospital discharge. The CIHI calculates an overall HSMR and three additional ratios to further evaluate different patient populations (medical, surgical, and intensive care). None of these ratios focuses on the outcomes of patients admitted to hospital whose ED management would be expected to impact survival.
An expert panel selected 37 DGs in which ED management may potentially reduce mortality (emergencysensitive conditions) from the 72 DGs included in the Canadian HSMR. 7 To calculate an HSMR variant more sensitive to the ED component of hospital care, further substantiation of this list by a broad spectrum of front-line emergency care providers is warranted. Our study objectives were to test the face validity of the 37 DGs selected by a consensus panel for inclusion in an ED-HSMR with ED care providers and identify missing diagnoses in the panel's selection.
METHODS

Study design and population
We conducted a self-administered cross-sectional web survey among Canadian emergency physicians and nurses. All members (N 5 2,507) of the Canadian Association of Emergency Physicians (CAEP) and the National Emergency Nurses Association (NENA) were surveyed.
Survey content
The survey instrument was available in English and French and contained the following domains of questions:
1. Respondents provided their demographic characteristics, including gender, years of work experience, profession, type(s) of hospital affiliation, and location(s) of practice. 2. Respondents were presented with the 37 emergencysensitive DGs previously identified by a Canadian multidisciplinary panel using the RAND/UCLA Appropriateness Method (RAM). 7 They were asked for each DG whether they agreed or disagreed (binary answer) that ED care could reduce mortality for subsequently admitted patients with these diagnoses. 3. Respondents were invited to provide comments or suggest additional emergency-sensitive DGs.
To facilitate the rating process, respondents were provided with relevant definitions (e.g., emergencysensitive condition) and the ICD-10-CA description for each DG (http://fluidsurveys.com/s/survey-on-emergencysensitive-conditions-final/). A summary of the research protocol was available at the end of the questionnaire for participants who wanted additional information.
Survey testing
The web survey instrument was pilot tested with 28 emergency care providers (14 physicians and 14 nurses) to assess its relevance, appropriateness, intelligibility, and ease of administration. 8 Median completion time among respondents was 5.22 minutes (interquartile range [IQR] 2.98-9.62 minutes). Test-retest reliability was conducted on 15 providers (8 physicians, 7 nurses) 1 week apart and showed greater than 80% intrarater agreement for all DGs. Clinical sensibility was assessed with the same 15 emergency care providers. 9 The vast majority of respondents reported that the web survey tool had good clarity (14 of 15), good utility (14 of 15), good discriminability (10 of 13), high face validity (13 of 14) , high content validity (12 of 15), and minimal redundancy (14 of 15).
Survey administration
The survey was administered through CAEP and NENA membership email lists between November 22 and December 31, 2012, and was available in English or French. Compliant with each organization's policy for online survey administration, three reminders for the CAEP and none for the NENA were sent after the first email invitation. We were not able to track and describe the characteristics of the nonrespondents as CAEP and NENA membership lists are confidential. Survey administration and data collection were conducted using the online survey software provided by FluidSurveys version 5.0 (Fluidware Corporation, Ottawa, ON).
Statistical analysis
Survey responses were summarized as percentages of agreement (the proportion of ED care providers agreeing that a DG is emergency sensitive) with 95% confidence intervals. We specified a priori that a minimum of 50% agreement by survey respondents was required for candidate DGs to be included in an emergency-sensitive condition HSMR variant. The survey response rate was calculated as the proportion of partially or fully completed questionnaires over the total number of invitations sent. Stratified analyses were performed with the following respondents' characteristics: profession (nurses versus physicians), type(s) of hospital affiliation (academic versus nonacademic versus both), years of experience (# 5 years versus . 5 and # 10 years versus . 10 years), and location of practice in Canada (east versus west versus Maritimes versus north). Two-way contingency tables and Fisher exact tests were used to assess significant differences between the subgroups. A two-sided a level of 0.0014 was used after applying a Bonferroni correction to each stratified analysis (0.05 of 37 comparisons). Respondents' suggestions of additional emergency-sensitive conditions, not included in the 37 DGs, were assessed using qualitative content analysis. 10 Two authors (S.B. and E.S.L.) independently compiled and categorized the additional emergencysensitive conditions, compared and merged their lists, and resolved disagreements through discussion. Analyses were performed using Stata version 12.0 (StataCorp LP, College Station, TX). The study received ethics approval from the Conjoint Health
Research Ethics Board at the University of Calgary (E-24580). Table 1 shows the characteristics of the survey respondents. A total of 719 ED providers (719 of 2,507, 29%) completed the survey. Of these respondents, 470 were physicians (470 of 1,407, 33%) and 232 were nurses (232 of 1,100, 21%). Information on the professional status was missing for 17 respondents. Ninety-six percent of the participants (690 of 719, 96%) completed the survey in English. The majority of respondents practiced in Ontario (34%), British Columbia (16%), and Alberta (16%).
RESULTS
Characteristics of the participants
Face validity survey
All 37 DGs presented in the survey were rated as emergency sensitive by the respondents (median percentage of agreement: 92.2%, IQR: 86.7-96.1%) ( Table 2 ). Acute myocardial infarction (I21), shock not elsewhere classified (R57), and sepsis (A41) received the highest percentages of agreement. Thirty-two DGs were rated by more than 80% of respondents to be emergency-sensitive conditions. The remaining five DGs were rated by 68.5 to 79.7% of the respondents to be emergency-sensitive conditions. These included type 2 diabetes mellitus (E11), diverticular disease of intestine (K57), duodenal ulcer (K26), other diseases of the digestive system (K92), and hepatic failure (K72). 
Stratified analyses
Stratified analyses showed no difference in survey responses according to respondents' hospital affiliation (academic versus nonacademic versus both), years of work experience, or location of practice in Canada.
Statistically significant differences were observed between nurses' and physicians' responses for seven DGs. Survey results for both professions revealed high percentages of agreement for the same DGs.
Suggested emergency-sensitive diagnoses
Respondents proposed an additional 31 diagnoses that may be emergency-sensitive conditions (Table 3) . Toxicologic (n 5 7), obstetric (n 5 5), environmental (n 5 3), and psychiatric (n 5 3) conditions were most frequently recommended.
DISCUSSION
Using the RAM, we previously identified 37 DGs where ED care (adequate diagnosis and/or appropriate therapy and/or timely care) could reduce the mortality of patients admitted to hospital. This national survey of Canadian ED providers demonstrated the selected DGs to have high face validity. Apart from these 37 DGs, 31 additional diagnoses were suggested by the survey respondents as potential emergency-sensitive conditions. The identification of emergency-sensitive DGs will enable the calculation of a HSMR specific to emergency care and help guide quality improvement efforts. The ''sensitive conditions'' concept has been used for assessing health care system performance since the 1970s. Rutstein and colleagues first described ''sentinel health events'' where the incidence of preventable conditions inside a population was used to evaluate the quality of care offered to this community. 11 Billings and colleagues later defined ambulatory care-sensitive conditions as ''conditions-diagnoses for which timely and effective outpatient care can help reduce the risk of hospitalization.'' 12 Ambulatory care-sensitive conditions are now widely used in many jurisdictions as metrics to evaluate primary care. Carr and colleagues defined emergency care-sensitive conditions as those for which ''high-quality emergency care makes a unique contribution to patient outcomes'' and called for the development of a research agenda in the area. 13 To our knowledge, we are the first to develop a list of emergency-sensitive conditions that we will use to calculate an ED-HSMR.
To be a valid measure of ED-related in-hospital mortality, the ED-HSMR has to be derived from diagnoses that are commonly treated in the ED, are frequently associated with in-hospital deaths, and are perceived to be clinically relevant to ED care providers. We conducted this national survey to ensure that our ED-HSMR would be calculated with a credible set of emergency-sensitive DGs. This HSMR variant will be calculated with 37 of the 72 DGs included in the CIHI HSMR. Sensitivity analyses will be conducted by including in the ratio calculation other potentially missing DGs identified with the consensus panel and the survey of ED care providers. Emergency-sensitive conditions may also be used as ''sentinel'' conditions that act as flags for quality problems or trigger performance reviews.
The HSMR is a risk adjustment model using indirect standardization to measure in-hospital mortality rates. Although adjusted for the type of institution and for important patient variables such as age, gender, comorbidities, in-hospital length of stay, transfer, and type of admission, this mortality ratio does not account for all possible confounders. Consequently, direct comparisons between hospitals using this metric are usually not recommended.
14, 15 The HSMR should be used either as a screening tool to detect significant hospital outliers or as a measure enabling institutions to better track, understand, and modify their own mortality trends over years. 6 It should be considered a ''big dot'' measure designed to prompt more in-depth evaluation with other outcome and process-of-care indicators to better appraise its real meaning. Although still controversial, the HSMR has been reported to be a major incentive for improving care in many institutions. 16 
LIMITATIONS
This study has a number of limitations. First, our survey had 719 responses but a low response rate. The response rate raises the question of whether nonresponders have similar perceptions of the DGs. The large number of physicians and nurses working in diverse institutions, jurisdictions, and geographies that responded and strongly agreed with the panel ratings suggests that there is face validity to the DGs identified. Our response rate is comparable to those reported in previous surveys of health care professional society members in Canada and the United States. 17, 18 Second, using a Likert scale in our survey would have allowed for more discrimination between the DGs. Asking respondents to apply binary evaluations to a list of proposed to be emergency-sensitive conditions may have encouraged respondents to agree more frequently than with a more discriminative scale. The goal of our survey was to evaluate the face validity of the DG and identify potential DG misclassifications while keeping the web survey tool as simple as possible.
Finally, some of the 37 DGs, as defined in the ICD-10-CA, represent heterogeneous conditions and diagnoses. The survey may have produced different results for a few DGs if the respondent knew the incidence of each subcode (e.g., E11.1 type 2 diabetes mellitus with coma) within the DG (e.g., E11 type 2 diabetes mellitus).
CONCLUSION
We determined that the 37 emergency-sensitive DGs previously selected by a national expert consensus panel for inclusion in an ED variant HSMR have high face validity. Emergency-sensitive conditions may help assess and guide quality improvement efforts in the ED.
